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The Key to Establishing a Traceability System for Seafood from
a Coastal and Offshore Fisheries - Take the Oziliao Fish Market
in Kaohsiung as an Example

Chin Ming Yang, Chi-Chang Lai, Jia-Shin He" and Jinn-Shing Weng

Coastal and Offshore Resources Research Center, Fisheries Research Institute

ABSTRACT

As aquatic products are increasingly exported to international markets, the development of a traceability
system has become a minimum threshold, contributing to increasing the unit price of aquatic products, establishing
a brand, and enhancing global competitiveness. This study evaluates the critical factors for success in "building
coastal and offshore fisheries traceability system." Experts, including fishermen, members of the fishermen's
association, governmental authorities, members of the academic community, and related interested parties
(stakeholders), were invited for a two-stage questionnaire. Geometric means were used to remove less important
factors, and an Analytic Hierarchy Process (AHP) questionnaire was used to analyze the critical success factors
for building a coastal and offshore fisheries traceability system and determine the weights of various factors. All
groups indicated the most important factors to be C1: fish handling and preservation operations meet standards;
Al: formulate clear rules; and D1: whole-process freshness control. To promote sales improve the prices for fish
and seafood, the government has established operational standards for fish handling and preservation for
responsible fisheries, providing fish food security guidelines for the industry to follow. Maintaining detailed
records of the production process, including the fishing grounds and the fishing and unloading time, allows for the
circulation industry to easily monitor and manage the seafood supply chain, improving the competitiveness of
fishing and reducing food security incidents. The critical factors that contribute to building a feasible and specific
traceability system for fisheries can serve as a reference for industry management, protecting consumers' rights
and health, and increasing the value chain income of fishermen and the overall industry to meet future trends in

international marine fishing and fishery products..
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Table 1
Questionnaire Survey 1

Key factors for establishing traceability systems for seafood based on a review of previous literature in

Dimensions

(code) Key factors

Description of key factors and previous literature

A. Management side -
Government
management

(A1) Formulate clear rules

The government should formulate rules and operating
specifications for "responsible fisheries, fishery, and
food safety" to meet the needs of fishery exports to the
EU and the United States. (Loader and Hobbs, 1999;
Van Kleef et al., 2009)

(A2) Incentives and subsidies

The government should implement incentives and
subsidies for participating fishing vessels and
fishermen, encourage their spirit, and subsidize the
labor costs of cooperating with the related processes

and operations.

(A3) Strengthen policy
advocacy

To perfect the traceability system of fisheries and
aquatic products, the government plays a key role in
promoting the policy. The government should
strengthen the promotion of relevant consumers and
general consumers. (Loader and Hobbs, 1999; Cebeci
et al., 2008)

B. Verification side -
Third-party
verification agency
certification

(B1) Credibility of the
verification authority

Confidence in the production and marketing resume
is according to whether the verification agency has
conducted fair verification. The third-party verification
agency certification represents an independent
monitoring unit, and is even regarded as a guarantee
of product quality. (Miranda et al., 2003)

(B2) Popularity of the
verification label

For example, the Marine Stewardship Council (MSC)
aquatic product certification mark is internationally
recognized and can enter the large international
aquatic market, thus, consumers are confident to buy.
(Jaffee and Jabbar, 2005)

(B3) The cost for obtaining
verification

Obtaining verification is likely to increase costs and
sales prices, and the cost of verification will affect the
owner’s willingness to invest in their production and
sales resumes. (Krieger et al., 2007)

C. Production side -
Fishing production
and preservation
operations

(C1) Fish handling and
preservation operations
meet standards

Fish handling and preservation operations comply
with EU import standards for aquatic products. The
sooner certification is obtained from the relevant unit,
the more beneficial it will be to the industry and
wholesalers regarding sales.

(C2) Certificate of positive
filling and unload fish

paying

The responsible fisheries implement fishery modes
that comply with recognition and
accurately report data, including the declaration of
origin, species, and quantity.

international

(C3) Increase fish price

The participating fishery products help to enhance the
value of the product and enter the international export
market. (Golan, 2004; Randrup et al., 2008)
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Table 1 Continued

Dimensions (code) Key factors

Description of key factors and previous literature

control

(D1) Whole-process freshness

Comprehensive quality management of the processes
from production to consumption can greatly reduce
the unpredictable losses of manufacturers and
industrial risks, and clarify responsibilities. It can also
realize effective control of the preservation procedures
of fishery locations. (Moe, 1998; Chen, 2008; Randrup
et al.,, 2008; Holleran et al., 1999; Dickinson and
Bailey, 2002; Golan, 2004)

D. Circulation side -
Fishing aquatic
product supply chain
effectiveness

(D2) Expand market access

It can provide fishing products attached with
production and marketing resumes and physical
channels (stores, supermarkets), as well as other
information of the fishing industry along the offshore
production and marketing resume system. The degree
of cooperation in the supply chain will affect the
willingness to implement. (Daniel, 1961; Rabade and
Alfaro, 2006; Dickinson and Bailey, 2002)

(D3) Information
Transparency

The product flow is clearly defined, and the
information is transparent by relying on digital
tracking technology and information transparency.
(Moe, 1998; Chryssochoidis et al., 2009; Kelepouris et
al., 2007)

(E1) Consumer awareness

Consumers’ awareness of the resume system will affect
the success of the resume promotion of this
traceability system. Consumers can avoid buying fish
goods produced by non-native nationalities or illegal
fishing vessels.

E. Consumption
side - Consumer

perception price

(E2) Willing to pay a higher

Joining the certification system of the production and
marketing resume means consumers are more willing
to pay a higher price than they would for other
unverified fish goods, which can increase the income
of fishermen and the overall industry value chain.
(Dickinson and bailey, 2002; Sébastien and Sumner,
2008; Drichoutis et al., 2009)

(E3) Consumer confidence

As the information content contained in the fishery
label of the traceability system is one of the important
reference elements for consumers’ purchase
intentions, it can enhance consumer trust in products.
(Sébastien and Sumner, 2008; Golan, 2004)
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Fig. 1 Geometric means analysis results for Questionnaire Survey 1. (F = Fishermen, M = Management officer, B =

Business operators, R = Researcher, | = Inspectors)
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Table 2 Relative weights and ranks for important factors in the establishment of a traceability system for seafood
based on the responses of various stakeholder groups to the AHP questionnaires

Fishermen (n=9) Management officer (n=8)  Business operators (n=7) Researcher (n=8) Inspectors (n=8)

Dimension
/ Factors Weight Av(ngiigr:/te Rank  Weight Av(\jSiigl\I/te Rank  Weight A\/\(/jgiigf\llte Rank  Weight Av(\jgiigf\llte Rank  Weight Avf/jgiigr\]/te Rank
A 0.205 0.269 0.187 0.25 0.283
Al 0.563 0.115 3 0.533 0.143 2 0.368 0.069 9 0.523 0.131 2 0.587 0.166 1
A2 0.222 0.046 11 0.223 0.060 9 0.441 0.082 5 0.262 0.066 6 0.170 0.048 10
A3 0.216 0.044 12 0.244 0.066 6 0.192 0.036 12 0.215 0.054 8 0.243 0.069 7
B 0.136 0.12 0.078 0.139 0.237
B1 0.455 0.062 8 0.637 0.076 5 0.329 0.026 14 0.383 0.053 9 0.541 0.128 2
B2 0.165 0.022 15 0.164 0.020 15 0.271 0.021 15 0.194 0.027 15 0.159 0.038 12
B3 0.379 0.052 10 0.199 0.024 14 0.400 0.031 13 0.423 0.059 7 0.300 0.071 6
C 0.316 0.299 0.361 0.313 0.262
Cl1 0.392 0.124 2 0.503 0.150 1 0.498 0.180 1 0.512 0.16 1 0.475 0.124 3
C2 0.167 0.053 9 0.288 0.086 4 0.204 0.074 7 0.328 0.103 3 0.311 0.081 4
C3 0.44 0.139 1 0.21 0.063 8 0.298 0.108 2 0.160 0.050 11 0.214 0.056 9
D 0.206 0.146 0.211 0.155 0.141
D1 0.304 0.063 7 0.603 0.088 3 0.396 0.084 4 0.574 0.089 4 0.536 0.076 5
D2 0.489 0.101 4 0.204 0.030 12 0.337 0.071 8 0.190 0.029 14 0.241 0.034 14
D3 0.207 0.043 13 0.194 0.028 13 0.268 0.057 10 0.236 0.037 12 0.223 0.031 15
E 0.138 0.166 0.163 0.143 0.077
E1 0.452 0.093 5 0.446 0.065 7 0.416 0.088 3 0.336 0.052 10 0.278 0.039 11
E2 0.156 0.032 14 0.236 0.034 11 0.200 0.042 11 0.215 0.033 13 0.245 0.035 13
E3 0.392 0.081 6 0.318 0.046 10 0.384 0.081 6 0.449 0.070 5 0.477 0.067 8
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Table 3 Top 5 important factors for establishing a traceability system for seafood based on the responses of various

stakeholder groups to the AHP questionnaires

Stakeholder groups The 1* ~ The 2nd ~ The 3 ~ The 4 ~ The 5t
important factor  important factor  important factor important factor  important factor
Fishermen C3 C1 Al D2 E1
Management officer C1 Al D1 C2 B1
Business operators C1 C3 E1 D1 A2
Researcher C1 Al C2 D1 E3
Inspectors Al B1 C1 C2 D1
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